Effects of sevelamer treatment on cardiovascular abnormalities in mice with chronic renal failure.
Elevated serum phosphate and fibroblast growth factor 23 (FGF23) levels are associated with cardiovascular disease (CVD) in patients with chronic renal failure (CRF). The phosphate-binder sevelamer has been shown to decrease both phosphate and FGF23, but limited data indicate that sevelamer improves CRF-related CVD, such as diastolic dysfunction, left ventricular hypertrophy (LVH), and aortic stiffness. To gain additional information, we measured the effects of sevelamer on CVD in a murine model of CRF. Groups of CRF and sham-operated mice received regular chow or 3% sevelamer-HCl in the chow for 14 weeks, starting 6 weeks after the initiation of CRF or sham operation. After the first 8 weeks of sevelamer treatment, CRF mice had decreased serum phosphate levels and an improved aortic systolic expansion rate, pulse-wave velocity, and diastolic function, although LVH remained unchanged. Following an additional 6-week course of sevelamer, LVH had not progressed. The FGF23 serum level was not reduced by sevelamer until after 14 weeks of treatment. In multiple regression analysis, serum phosphate, but not FGF23, was independently correlated with LV diastolic function and mass. Thus, sevelamer first improved aortic stiffness and diastolic dysfunction and secondarily prevented LVH in mice with CRF. The phosphate-lowering, rather than FGF23-lowering, effect appears to be responsible for the observed cardiovascular improvement.